The bacterial community of an olive washing water (OWW) storage basin was characterized, 27 by both cultivation and cultivation-independent methods. Analysis of PCR-TGGE fingerprints 28 of different samples, taken along the olive harvesting season, revealed important variations of 29 the bacterial community structure showing a rapid succession of prevalent bacterial 30 populations. In order to select high phenol-degrading strains, for possible reduction of OWW 31 pollutants in view of its disposal and reuse, 18 strains isolated from OWW were cultivated in 32 media containing increasing amounts of polyphenols. Strains PM3 and PM15, affiliated to 33
OWW composition is similar to that of OMWW but with much lower (from 1/10 69 up to 1/50) concentration of pollutants such as COD and phenols (Pozo et al., 2007; 70 Cerrone et al., 2011). To the best of our knowledge, the only works attempting OWW 71 biological treatment are that of Pozo The OWW samples were collected from the storage basin located outside the olive oil 85 factory (Nuestra Señora de los Desamparados, Puente Genil, Córdoba, Spain). The 86
Methodologies used for determinations were as described by the Standard Methods for 93 the Examination of Water and Wastewater (APHA, 4500-N C and 4500-P C), except for 94 the total phenol determination that was carried out spectrophotometrically (760 nm) by 95 the Folin-Ciocalteu method as previously reported (D´Annibale et al., 2006) . 96 97 2.2 Microbial Community Analysis by PCR-TGGE 98
DNA extraction 99
Total DNA was extracted from samples as follows: fifteen ml of OWW were 100 filtered through 0.45 μm nitrocellulose sterile filter membranes (Millipore, USA). Each 101 membrane was suspended in ca. 2 ml of sterile water and fragmented with a sterile 102 pipette tip; tubes were then vigorously stirred using a vortexer (IKA, Germany) in order 103 to re-suspend the material retained by filters. The suspension was transferred to a 104 microcentrifuge tube and used for DNA extraction by the commercial kit 105
MasterPureTM Complete DNA (Epicentre® Biotechnologies, USA). 106 107
PCR specific amplification of partial 16S rRNA genes 108
A two-step PCR (nested PCR) approach was selected for specific amplification 109
Runs were done on a TGGE Maxi system (Whatman-Biometra, GmbH, 118 Germany were obtained by streak plate method. In order to avoid duplicates of same species, 141
isolates showing same morphological characteristics (colony shape, colour, morphology allowed selection of 12 and 6 different isolates from OWW-1 and OWW-2, 144 respectively. 145
For strain identification, a fresh cultured (24 h) colony of each isolate was lysed 146 as described by Sánchez-Peinado et al. (2008) . PCR reaction was kept as described by 147 Platable cell were counted in TSA medium. Inoculated plates were incubated at 169 28º C for 48 h prior to CFU counts. All the experiments were done in triplicate. 170 171 2.5. OWW treatment with selected bacteria in batch process 172 Bacteria selected, as best phenol degraders, were grown in 250-ml Erlenmeyer 173 flasks containing 50 ml of OWW-2 (unsterilized) and cultured for 144 h at 28ºC and 174 shake at 100 rpm. Flasks were inoculated with cell suspensions containing a mixture 175
(1:1, v/v) of the selected strains, to reach a final concentration of 5.5 10 6 CFU ml-1. A 176 control bioprocess was carried out under the same conditions, using 50 ml of un-177 inoculated OWW-2. 178
Samples from both inoculated and un-inoculated flasks were taken every 24 h 179 and submitted to the following analyses: colour, pH, COD, BOD 5 , total phenols, N and 180 P contents, and platable heterotrophic bacteria, performed as described above (see 2.1). 181 As for the majority of wastes and wastewater from agro-industries, OWW 190 composition depends upon a wide number of factors. In our case, OWW-2 showed 191 significantly different increased levels of pollutants (soluble solids, total phenols, sugar) 192 than OWW-1. This, probably due to sample concentration by evaporation and oxidation 193 processes, was particularly true for the colour (Table 1) . However, pollutant load of both samples, in particular COD, colour and total phenols, were quite higher than those 195 reported in previous studies (Pozo et al., 2007; Cerrone et al., 2011) . Moreover, platable 196 counts in OWW-2 were quite lower than those of OWW-1 (Table 1) , indicating 197 selection of adapted microbial populations under the increased contents of pollutants 198 (phenols in particular). It is worth noting that OWW-1 was taken in the middle of the 199 production season with daily input of fresh OWW containing bacteria from the 200 harvested olives. OWW-2 was taken when the production season was already over with 201 no input of fresh OWW. Therefore, the microbial community of OWW-1 mainly 202 represented the microbiota found on the olives, while OWW-2 represented the surviving 203 adapted bacteria in the OWW storage basin. 204
3.2
Analysis of the structure of bacterial communities by TGGE fingerprinting. 205
Phylogenetic study of the DNA sequences of the prevalent TGGE bands. 206
The PCR-TGGE analysis demonstrated clear and significant differences of the 207 bacterial community structure between OWW-1 and OWW-2 ( Fig.1A) . The Pearson 208 coefficient-based analysis, calculated a similarity below 60% between the fingerprints 209 of the two samples analyzed, indicating that the microbial community was significantly 210 influenced by the season and by the time of permanence in the storage basin. Cluster 211 analysis based on the Dice coefficient yielded equivalent results to the Pearson-based 212 clustering ( Fig.1B) . 213
Taxonomical affiliation and phylogenetic study 214
Cluster analysis with Gel compar II detected a total of 52 bands classes in the TGGE 215 fingerprints of bacteria among the two samples analyzed. The majority of the detected 216 band classes were exclusive of each seasonal stage. These data showed that the bacterial 217 communities in OWW consisted of populations displaying different degrees of 218 susceptibility to the seasonality. 219
Nineteen bands selected from the TGGE fingerprinting were successfully 220 amplified and sequenced, representing 36.6% of the recognized band classes. 221 Phylogenetic analysis (Table 2) However, within these two main groups various subclusters were detected, with the 240 presence of strains affiliated to the genera Bacillus, Sporosarcina, Rahnella, Bacterium 241
and Raoultella (Fig. 2.A) . In sample OWW-2, members of Actinobacteria were also 242 isolated but less sub-clustering was detected (Fig. 2.B) , with strains possibly affiliated 243 to the genera Micrococcus, Bacillus, Bacterium and Raoultella.
Six of the strains (PM7, PM5, PM3, PM10 from OWW-1, and PM18 and PM15 245 from OWW-2) were phylogenetically close to members of the family In order to select best phenol degrading bacteria, all strains isolated from OWW 255 were cultivated in synthetic media containing increasing amounts of various 256 polyphenols (Fig. 3) . The bacteria ability to cope with the toxic effects of phenols is 257 reflected on their growth rates and is proportional to the applied phenol concentration 258 In SM0 (no phenols), all bacterial strains grew showing an increased number of 260 cells ranging from ca. 1.5 to ca. 3.0 logarithmic units (Fig. 3A) . In SM1 (50 mg l-1 of 261 phenols), toxic effects were recorded for the majority of strains, while some other 262 maintained the same growth rates recorded in SM0 (Fig. 3B ). Actually, there was a 263 clear separation of the strain in two groups, evidencing phenol-resistant and phenol-264 sensitive bacteria. This phenomenon was even more evident in SM2 (100 mg l-1 of 265 phenols). All phenol-resistant strains belonged to the Enterobacteriacee family 266 ( Fig.3C) . 267
In SM3 (150 mg l-1 of phenols), growth inhibition was recorded for a larger 268 group of bacteria and further strain sorting was obtained, being growth of isolates PM3 significantly higher than that of all the other isolates. According to these results, strains 271 PM3 and PM15 were further selected as powerful inocula to improve the treatment of 272 OWW and fulfil the degradation of its pollutant load in shake cultures under batch 273 conditions (Fig.3D) . 
